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ABSTRACT 



This study explored the possibility of positioning the 
sociomathematical norms construct to more centrally reflecting the quality of 
students 1 mathematical engagement in classroom processes . Given the 
challenges of implementing reform ideals, the sociomathematical norms 
construct can be critical in understanding whether reform-oriented teachers 
use classroom social structure effectively to develop students' 
mathematically significant beliefs and values, and to enhance their 
conceptual understanding of mathematics. The classroom practices of 17 
reform-oriented second grade U.S. teachers were observed and analyzed. This 
study supports the growing realization of the reform community that reforming 
mathematics teaching involves reconceptualizing how students' engagement in 
the social fabric of the classroom may enable them to develop increasingly 
sophisticated- ways of mathematical knowing and valuing. (Contains 26 
references.) (ASK) 
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Background to the Study 

Educational leaders have sought to change the prevailing teacher-centered pedagogy of 
mathematics to a student-centered pedagogy (NCTM, 1989, 1991, 1995, 2000). The term 
teacher-centered refers to a teacher’s explanations and ideas constituting the focus of classroom 
mathematical practice, whereas the term student-centered refers to students 5 contributions and responses 
constituting the focus of classroom practice. 

Cobb and his colleagues developed an “emergent” theoretical framework that fits well with the 
reform agenda (Cobb & Bauersfeld, 1995). In this perspective, mathematical meanings are seen as 
emerging in a continuous process of negotiation through social interaction. In investigating students' 
mathematical learning within the emergent perspective, Cobb and his colleagues addressed 
sociomathematical norms as “the normative aspects of whole-class discussions that are specific to 
students’ mathematical activity” (Cobb & Yackel, 1996, p. 178). They differentiate general social norms 
as applicable to any subject matter area from sociomathematical norms which are unique to mathematics. 
The examples of sociomathematical norms have included the norms of what count as an acceptable, a 
justifiable, an easy, a clear, a different, an efficient, an elegant, and a sophisticated explanation (Bowers, 
Cobb, & McClain, 1999; Cobb, Gravemeijer, Yackel, McClain, & Whitenack, 1997; Yackel & Cobb, 
1996). 

The reform movement has been successful in marshaling large-scale support for instructional 
innovation, and in enlisting the participation and allegiance of iargenumbers of mathematics teachers 
(Knapp, 1997). However, despite the widespread endorsement of reform, there is concern that many 
teachers have not grasped the full implications of the reform ideals (Hiebert, Carpenter, Fennema, Fuson, 
Human, Murray, Oliver, & Weame, 1996; Research Advisory Committee, 1997). Teachers too easily 
adopt a new teaching techniques, but without reconceptualizing how such a change in teaching strategies 
relates to fostering students’ conceptual understanding or mathematical dispositions (Burrill, 1997; Stigler 
& Hiebert, 1998). 



Numerous studies have examined the challenges faced by dedicated and committed teachers as 
they struggle to understand and come to terms with reform (Ball, 1993; Fennema & Nelson, 1997; 
Lampert, 1990; Schifter, 1996; Schifter & Fosnot, 1993; Wood, Cobb, & Yackel, 1995). However, past 
research has been limited mainly to studying general social norms of typical classes or exploring social 
and sociomathematical norms of specific reform classes wherein researchers are supporting teachers in 
their attempt to change their instructional methods. Naturalistic studies of social and sociomathematical 
norms in unsupported reform-oriented classrooms have not yet been undertaken. Moreover, the previous 
research trend was to provide an extensive analysis of one single reform-oriented classroom. Close 
contrasts and comparisons of unequally successful reform classes have rarely been conducted in previous 
research on reform. 



1 Paper presented at the annual meeting of the American Educational Research Association. Seattle, April 10-14, 
2001 . 
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Objectives 

This study explored the possibility of positioning the sociomathematical norms construct as more 
centrally reflecting the quality of students’ mathematical engagement in classroom processes. Given the 
challenges of implementing reform ideals, the sociomathematical norms construct can be critical in 
understanding whether or not reform-oriented teachers use classroom social structure effectively to 
develop students 5 mathematically significant beliefs and values and to enhance their conceptual 
understanding of mathematics. Within this project, I pursue the possibility that the breakdown between 
teachers’ adoption of reform objectives, and their successful incorporation of reform ideals implicates the 
sociomathematical norms that become established in their classrooms. 

Methods 

This study was an exploratory, qualitative, comparative case study (Yin , 1994) using constant 
comparative analysis (Glaser & Strauss, 1967; Strauss & Corbin, 1998) for which the primary data 
sources were classroom video recordings and transcripts (Cobb & Whitenack, 1996). The purpose of 
exploratory study is to articulate new issues and problems, rather than to definitively answer questions 
(Yin, 1993, 1994). The small number of classes, and small number of observations of each class, do not 
provide a basis for firm generalization. However, qualitative case study is well established as a 
methodology for generating theoretical and empirical insights to be pursued in subsequent broader based 
studies (Yin, 1994). 

This study provided detailed descriptions of the processes that constituted unequally successful 
student-centered pedagogy in the elementary mathematics classrooms.. Moreover, the comparison and 
contrast between more successful and less successful reform classes provided a unique opportunity to 
reflect on possibly subtle but crucial issues with regard to reform implementation. Since the principal 
concern of reform is to connect changes in teaching practices with changes in learning opportunities that 
students will encounter in the class, students’ learning opportunity was analyzed in the target classrooms. 

Data Collection and Analyses 

As a kind of purposeful sampling (Patton, 1990), the classroom.teaching practices of 17 second 
grade U.S. teachers recommended as reform-oriented were preliminary observed and analyzed. Two 
classes, class UE and class UM, were selected that clearly aspired to student-centered classroom social 
norms, but that appeared to differ in the extent to which students’ ideas became the center of 
mathematical discourse. Seven mathematics lessons in each of these classes were videotaped, audio-taped, 
and transcribed. A total of 12 hours of interviews was taken with the two teachers, Ms. E and Ms. M, to 
trace their construction of their teaching approaches. These interviews were audio-taped and transcribed. 
Additional data included students’ papers and projects. 

Data analyses for this study had two stages: Individual analysis. of each classroom setting, and 
comparative analysis of the two classes. The analysis of each teaching practices were very carefully 
scrutinized in a bottom-up fashion and constituted the empirical portion of the study. The individual 
analysis covered classroom flow, teacher’s approaches, students’ approaches; and students’ learning 
opportunities. The comparative analysis was done by comparing and contrasting social norms and 
sociomathematical norms established in each class. The interview data were employed in order to explore 
how more successful and less successful teaching practices have been constructed. 
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Results 



Individual Analysis of Class UE 

Ms. E was successful in establishing classroom social norms compatible with a student-centered 
approach. Among other things, Ms. E actively facilitated students’ participation in the classroom 
mathematics activities and discussions by employing enjoyable formats, emphasizing visualization of the 
given problem situations, giving students many opportunities to solve problems individually or 
collectively and to present their methods to the class, expressing excitement about students’ novel ideas, 
and asking students to author story problems within a group. 

Despite this exemplary form of student-centered instruction, the content and qualities of Ms. E’s 
teaching focussed primarily on procedural knowledge. To be clear, in some cases, Ms. E expressed her 
interest in conceptuality but those cases were somewhat infrequent. Ms. E listened to students’ various 
contributions but usually turned out to control the classroom discourse toward one direction — using 
standard algorithm or a specific equation for a given mathematics problem. This concern occurred across 
different classroom activities. The following two episodes illustrate the characteristics of Ms. E’s teaching 
practices. 

Episode UE-l reveals Ms. E’s consistent curricular intention of using formal algorithm in the 
estimation activity. The class was estimating the number Brazil nuts in ajar. A student counted the nuts 
Ms. E'had taken out. Ms. E wrote an equation 100-12=(blank) in vertical format and asked students to 
explain how to subtract 12 from 100. 

- <Episode UE-l : Alex’s idea against the teacher’s expectation of using algorithm > 

Ms. E: Who can tell me how to do it? Someone who has not had a turn yet, a new person. Alex, ... what do I have 

to do first? 

Alex: If I took away ... 100 take away 10, it will equal 90. And so if I take away 2 more, it will equal 88. 

Ms. E: Good gentleman! Look at here. He looked at this 12 and he said, that 12 is close to 10. He said, 100 minus 
10 is 90, I just know that (writing 100-10=90 in a vertical format). And I take 2 more away. Good thinking! Super! 
How can we do it this way now without mental math? (Points to the equation on the board.) How can we do it if it is 

a little hard for us? Who can explain what we can do? Arterrion? 

Arterrion: 0 minus 2 is 2 and 10 minus 1 is 9. 

When Ms. E initiated the discussion regarding how to solve 100-12, she expected students 
to attempt to take away 2 from the 0 in the ones column, as evidenced by the statement, “What do I have 
to do first?” Unaware of her expectation, Alex provided a different idea that 100 minus 10 is equal to 90 
and 90 minus 2 is equal to 88. Ms. Explained what Alex said to the whole class and praised him for his 
novel idea. But she immediately returned to her initial interest of using the standard algorithm by asking, 
“How can we do it this way now without mental math? How can we do it if it is a little hard for us?” 
Responding to Ms. E’s expectation, the class was then involved in doing subtraction with algorithm. Note 
that the standard algorithm departed from the holistic meaning of subtracting 12 from 100 for estimation 
(i.e., there were 100 items and 12 of them were taken out) by focusing on each individual digit (i.e., how 
to subtract 2 from 0). In this way, estimation was shifted from an intuitive conceptual activity into an 
opportunity to practice standard algorithms. 

Episode UE-2 illustrates Ms. E’s approach of reinforcing specific mathematical equations or 
standard algorithms over students’ various ideas. At one level, Ms. E_accepted students’ different ideas. 



